Evidence that the corneocyte has a chemically bound lipid envelope.
The stratum corneum of mammalian epidermis contains a mixture of ceramides, free fatty acids, cholesterol, and cholesteryl sulfate, amounting to 14% of the dry weight of the tissue, that can be removed by exhaustive extraction with chloroform/methanol. Subsequent mild alkaline hydrolysis liberates additional lipid, consisting almost exclusively of C30-C34 omega-hydroxyacids in amide linkage with sphingosine, equal to 2% of the tissue mass. In the present study, transmission electron microscopy was used to demonstrate that the initial extraction removes the intercellular lamellae that constitute the epidermal water barrier but leaves the lucent band that has been termed the corneocyte plasma membrane. The subsequent alkaline hydrolysis and lipid extraction remove the lucent band, which must therefore contain the omega-hydroxyacylsphingosines. From the results of in situ derivatization of these lipids and the construction of molecular models, it is inferred that the bound lipids exist in ester linkage with protein on the surface of the corneocyte envelope. The tightly packed hydroxyacylsphingosine molecules thus form a lipid envelope for each corneocyte.